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sc^Emm FOR upoLvnc BurfUB or amidase activity 

FIELD Of THE INVENTiOH 

The pre&ent Invsnt'on relates io a method for detect5ng /sh^djoVtic ac^'VHV ^owarcs a 
particular asfer or amide bond in a sutes^ata 

b BACKGROUND OF THE INVENTION 

Lpo'ytic enzymes such as trsacyl giyceroM psse pho-phoi pn^co 3"^^ « xlKioH'a- 
dro used mdustnaliy, e g sn baiang as additives to dough a kj n dct^-x^en v is the 
ment ot Ispolylic ansymes for baMng U $s of frvterest to test cano<date tr \ >'\ s fos h-za ^ 
iytic activrty on ester bonds In various substrates -uch as hcv! glycerol ohosphoihi cs *5'id 
10 gaiacto!ipMs(WOmZS8)v 

Amidases can be used sndustnaiSy, e g In the t)vdroly«.5 of nylon 
Upolytic enzyrm or amKlas® activity in a Sv^rr^ple is convertiona iv car- 1 n 
baling the ssmpte With a lipid or amide and m^ng ^otxmmn of *re^ non-<s?L, f.co latw 
acid Tha foimatson of fatty aad may be tollowed by titration or by enzymatic coionmeti c 
15 i-nethodolc^y. 

US 4301244 disdosaa such a method wNch renes apor ^ne acyla' on o co.r^.T? 
A{CoA} by tho fatty aads m the prssanca of added acyl-CoA synU e^ds ,ACo^ ^he a.vl CoA 
produced ts oxidized by added aoyt-CoA oxidase (ACOD) with ih^ ju«> ctsci h.d oocr p^-r- 
oxide Hydrogen p^soxlde, w\ the Oiosence f . pc'^oxc^rse (POD\ .on ts the oxiciotvs coro^i- 
-0 satKsr or 3-melhyl-N-ethyl-NKb-hyd ox^ i < * ine r 'Li U> .v th l .sns loaiitipyrine to form a 
ou^pie color wNch can be measured spectroohoiut 5ioi> ico h ^ ) 

OA 112D833 and H r PfX)elss afKl S W Wngh v i-^^^^-^ii '^^7) 

disclose a t^st for Itpase activity in a biOoaicalfluKl,v.^nq^ nouK>a 

S P WoUf Methods li? Rn/vm Jo^^'y s'O. i i p^9^ ^ 1 < ^~ u^9 ' > . c s 
2b *on uxsdation in presence of ferric ion inoicatos xybiiol orange tor ii^easuse f c-t of h>d oper ox- 
ides". 

SOftSMARY OF THE IMVENT^ON 

The inventors have developed a rnetnod of testing sampies for their mzyn\Biic aclivity 
for riydroiysis of a partiai^ar ester or an-sids borsd In a substrate. The rnsihod uses a test sub- 
so straie with om ar more poiyunsaturaied i'atiy acy! groups iinlsed through arrside or -^sier bor:ds. 
The release of ths poiyuru?atu rated fatty acid is detected by the use of a iipoxygenase to con- 
vert the polyunsaturated fatty acid into a liydroperoxide which is ihen detected, e.g. through a 
coior reaolion. 

The method can be used io sost for a particular enzymatic aotivit:/ with a substraie 
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<^ mM Thus, by a suj» mmm of last mbBmi% m mmod mn be used fe 
rfetect v^nmis specffidlies of amldasa or lipolytic ef^zyrria aelWes. en^ms activities 
Billed in EC 3S,1andai,1. 

B) incytjatSrtg1h0 sample with a mmtm Mmm Ofiwo po^nsaturatad My acyl 
gmups iinkM tiimugh an^de m ester bonds, 

fe) simyftaneously or sybsaqiiBsttly ioGUb^^ 
fermatiqR of a hyclwr^da of the poiyunsaiurMad a<M, artd 
10 erdefecting ttja formation tha h^^ropmsode. 

FMrther, Spoiytlc an^rna or amidase acilvity in a test sample may Ise detectad % a 
mafcdd, cssmpslssng tha saqjiehtiat steps of; 

a) incubating the sampie witi a lipoxygenase ar^d s substrata having pna or tmm 
polyunsaturated m ^oyi groups liNl^ed through amida m esiar bonds, to aliow immiion at a 
n byd wmj^de of the polyumatumte^ add, 

brin«ubat»ng wit? a fantHJs salt and )Q#n^^ ailow eqlor gaiwation, and 

mmLEmBBmmmnmrmmmnmn 

go The substrate Is an aster or amida of the general fcurujia (A-CO- X): 8 wliereir-. A-CO 

Is polyunsaturated fatty acyl, X Is O {om^n) or NH, n Is sn integer (pariicularly 1 or 2), and 8 
is an organic graup, Tt^a substrate Is hydrolyKed into free polyun?aluf alsd fatty aokl A-COOl i 
and a hydroxy! compound (alcohoi or pheno!) or amine (A-CO-XV,B-XH or e(XH),. To make 
lha method more specific, mB substrate may have s single poiyunsatufBtad fatty acyi group 

25 (n~l) or tSAfo such groups {n«2) arranged synifT^etncafiy, 

The poiy-unsatur^5ted fatly acyi group and the corresponding poiy-un&olurated fatty 
add may oofttain a ofe,c?s-1.4-i>srstadiene unit, mxch as linoieoyi and iinoieic ocid (18 carbon 
atoms, 2 double bonds), llnoianoyi and linolenic acid (18:3). arschidor.oyi and aracnsdofiic ?jdd 
(20:4), eicosapentaenoyl and aicosapentaenoic add (EPA, 20;5) &n&of docosahcx^enoyi and 

3D doco&3i>3xasi!oicacid (DHA< 22-6). 

The substrate may be a lipid having one or mora {psniculariy o^ie or t.vo) polyur.sani- 
rated fatty acyi groups iini^ed through amide or ester bonds. Tins lipid may In parl^cLsiariy be q 
polar lipid such as a phospholipid, a lysopholipM or a galactoiipid. The eulK^lrate rnay be Iso- 
lated from natural sources or may t^e cofYimercialiy available. Tf^o Isolated substrate may con- 

S5 tain a ml;<ture of polyunsaturated fatty acyi groups together with other acyi groups- 
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Soma examples am; 

* Phospholipids, e.g. phospteUdyl inosilol (PI), ptephatidyi etoolamine (FE), phos- 
phaSdy! choilno (PC), H-b(^\ phosphatidyi ethanolamlne (APE) 

« LysophosphoHpids, ag. lyso~phosphstSdy5 choline (IPC), lyso^hosphatidyl ^thanoJamsne 
§ (LPE). N-acy! lysophosphaMyJ ©thanoiamino (ALFE) 

* Galactolpds, e. g digaiaotosyl diglycerlde (D<3DG), monogsiactosy! diglycsrids (^IGDG), 
digaiactosyl mon<^iycende {DQUQ) 

» Glycerldes (trigiycorldes (TG), dlgiyceto (tXS), moncsglycsrides (MG)) such as di- or 
mpnp-rinpialn 

Fufther. the suWle may fee an ^ster prepared synthetkialSy, e.g. fey e^tachlng a 
polyuhsaturetsd m mi gstsup (sush as Jlnoleoyi) to e hydmxy) gmup of Ic^iqwing com- 
pounds; 

^ Aliphatic aSoohofs (pnmaiy. secondary, tertiary, «.s. 1,2-<ll-0-butyl^lperoi and 1J-di^^ 
IS butylglycemi) 

« Amino acid derivatives Ser, Thr, Tyr) 

« Oalactolpde, e.8. d^aiacls^yf diglyeerlde (PGDO). monogalactosyl dIgSyceride 0^1000). 
digaiactosyl mpnpgiys^rSde (DGIs^lG) 

* PepSdss Cpll00:or poiy co«n9 a hydmxyi^mlno seid. Ser, Thr or tyr) 

« Alk^i and aryl glycosld0& m- etftyi «,^lueoslde) 

« Polyols (e-g. g^ycsrol, sorbitol, mh^&m 0ym\) 

« Olyc^r^des (e-g. digiyoarldes TO. monpgiyoarides (SViCS)) 
St^Dis (8.g, oholesl^rol, sitosterol) 
2S « eiycoliplds sfeQ^ glycosides, gangllostdes. cerebm^des) 

« Phenolic (impounds, e,g. phejtl or p^hltrophenyS linoSeate 

FInslly, the mmm m M m amide prepared synMcally. e.g. by atesi^if^ a 

polyumaturated My acy! group (sus^ as llnpleoyl) to an amipo gnDup of the foltowf^g amines; 

« AmlrK*^uga|^(e,g.giycosamln^ 
m « Pnosphatidylethanolamlries {e.g. m 

» Aliphatlo or ammatic amines (e# immMmmm 

* Amino add derlyatlvas ihd peptides 
« CeramMes 

3S The method uses a Ispoxygenas©, prefetabiy with a high activity tor free polyunsatu- 

j^^ted acid and a low activity tor ih& polyunsaturated fatly acyl group in the sutetfate. 



SUBSTIiyTE SHEET (ROLE 26) 



T he lipoxygenase (EC 113.11.12) is an ( 
Doiy-unsaturated ra% adds such as linoteic add. itnotenic acid « 
contain a m,c/^1 ,4-.pentad!ene unit and produces hy<Jmperoxi<5es of tee fatly acids. The 
lipoxygerms^3 is able to oxidtes substrates containing a cls-cfe^psmadionyi moiety. The llpoxy- 
6 genase may b& a 9~ilpaxygenas© with the ability to c 

atoms S and 10 in Hnoielc acid and linoienlc add, or » may b«? a la-^iipownase v 
xiy to oxidize the doubie bond m^mn carbon atoms 12 and 13 in ii 



Th€ iipoxyganass may be from animal, plant or n 
10 may b& from piartis of tha pulse famiiy (FaMcaaa), s 
or barley- h r 




GeoMi/^n, 0.g, oBnmm. The funga! ! 
grambis, e.g. C3. gmmte i-<^r. gmm/nte, G, gmmifi/s s^ar. ^v^naa or G. grsm/ms var. I 
( Wd 0220730 ) or Magfiapoft?fa saMM {Wg^fiffltlB)- Also, a fi 
f mm F«^a«'um such as F. oxysport/m or F. ? 



Tests 



The method can be applied to any kW of samples, crude or purified, e.g. soiS sann- 
ptes, isolatal microbial strain (e.g. cultivated on an approprlats medium), or sn^ynries in crude 
or purifia<J fonti. The enzyfrns may be isoialad from nature or may be valiants formed by modi- 
fying ti^e amino acid sequence of a parent ilpoiytic enzyme or amidase. 



can t)e carried out in a cuvMte, or it can be used for higiv- 



y In screening for determent enzymes, the substrate may be applied lo a tex- 
30 tile s^valcb which is ti-^en treated In a detergent solution with a lipolytic B^zyi^^ to be tested and 
a lipoxygenase. As an example, a solution of triiinolein {e.g. 23 % by weight) in ..-i^exane or ..j- 
heptane may be applied to small pieces of texie from xvhich the soivsnt is evaporated. The 
textile pieces may be titled Into ihe holes of a mlcrotiter plate, wiiti 5 micro-i of triiinoieirt i^olu- 
tion applied to each textile plece. 
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ft of hydroperoxide 

The me W re!fes on detection of a hydroperoxide formsd by (he action of the lipoxy- 
genase. The detection can conveniently be done by 8ie color generation with various known 
reagents such as xytenol orange or dlphenyi-l-pyrenyiphospNns (DPPP). Otte reagents can 
5 be found In Chapter 19 of Handbook of Fiuomsoem Fmbes and Ressanch Products, Edi~ 




3 as J) or alpoli^tlo erw PC 3 
fid^, TNu% the sybsimto he c^^^^ 

EC 8. 1.1-0 trlacyi^iyb^l tpm 
EC 3.1.1.4 phosphdjipase As 




EG3A1.17acvj-ivgjne<j 
The method can be used to ssiect enzymes for various uses by a suftabie choice of 



30 Thus, a wheat lipid can be used to seled; a lipofytic en^yiiie for use addition to a 

dough In the preparation of baked products. 

An aiiphatic amine (e.g. 1 ,6-diammohexane) can be used to select an amidase for use 
In the hydrolysis of nySon. 

A substrate applied to textile can be used to B&een for lipolytic ensiy^iies for use in de- 
35 XBtQ&tm. 
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The aicohols vver& con.verted into the linoteic add ester by sianclard esterification pfo- 
6 cedures in an organsc solvent (lypicaily dry d>chloroms&sne or pyridir^o) using 1.2 eq. (molar 
basis) of lirKjIeoyi chloride or iinoleoyl anhydride in the presence of 0,1 eq« DI^IAP {N.N- 
dimethyiaminopyridsne) and 1 2 eq. of bass (pyridine or triethyiao^ine). The add mo- 
rida/ofif)vdride vvas sddsd t:- ,.5 -;<;;u:,:u^n o? tne other compounds «t O^C under nitrogen. After 
simina overniarit s'N^^ the nvxUire v.^^: ;;i!eK?d< extracted twics with sat. NaHCOa and then ex- 
10 traded witi^ waier. Drying (M-jSO. Na,S04) and concentration afforded an oil that was nor- 
rnasiy purified by flash ci^iorr.atcgrapi>y. Buents used were typicaiiy mixtures of hep- 
tans/eitrylaceiale. Structures were cornirmed by 'H NMR spectroscopy. 

For enantiopure aicohois or amines conlasning base sensitive chM centers, the es- 
tenfic^tton can aiso be achieved usirsg llnoteic add and DCC (dicydohaxylcarbodiimtde), 

15 Monoacyiation of Dotvhydroxv OQnr)Po unds, .c?engralm^ite. 

The poJyd, typically carbohydrates (mono, di or oligosaccharidw.s), was e^vioniuvd ^aMS ^ 
linoleic acid or linotelc add methyl ester usin§ immobiii;?ed lipase B irom Cri.'jd/da .sriioJr;;?;^., 
(WOSS02?2§) Hovozyme 436 in organic solvent or without solvent. Tn^s was dons in analocjy 
with published procedures: Adalhorst, K; BJ6rk!ing. F., Godlfredsern S.E • KirK, O. Synthesis. 

20 1990, 112-1 IS, Mutua, L; Akoh, CC; J. Aw. Oil Chem, Soc. TO, 1, ^3Aii (1993). Ariderson, 
Eivl; Larsson, K.M.; Kirk, O.; Biocat&tyBm and Bioiransfotmatioth 10, 181-204 (1998). 

Synthesis of iln<>l feOYi. ^ffljdes. generaijyosedure 

The Hnoieoyi amides were prepared analogous to th© WmWoyl esters except that no 
DMAP were used and TEA (thethySartilne) or DiPHA {diisopropyethyiamioe) was used as base. 

2S ScreeniQameiAoo 

The SvJD^aate ad<>x to ^ corccn -.tso ^ ^t G --^ s ii^-il 5 id a t-^tai vok me 60 i - 
c^vote in a biiffe! at pH 7 Own a irr 5 rrlV^CjC sTfi^i^PCS nrnr.13onr xi ^ r.4 
Actew auo.r J ^'^moytn.e o imn^.oh ^on ! .tC^ C .|un oo'Mt >nto-)v 
pmtJsov<VMpo^'V:pn^vt«. g ficn^l?:!un ^''^'T.^Nofv id-- ^ ii!.i«? ^s- n 

se toiresoonamg to ap^*oxsmaiel> 0 1)2 m£;/ml (k^lil \oiune 30 m ooi tar) r stro s e cf est 
sampife, IS acded to an enzyme concerlra^oii of approximately 0 002 mg^m^ as enzyme protesn. 
and tbe reaction mixture 5S incubated (Aj. 

All ! ^ nir ti s 2Q microtilef of Hie reaction msx*jre i$ added <nfo 1 SO miCfonief of a 
solution witn the roiiowinq composiiiion*. 
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» 100 miCToiiter 0,01 U Xylsno! Orange in yetf^anoi 
» 100 microliter 2,5 yH2S04 
» 100 microliter 0.025 U Fe(NH4MS0,k6HsO 
» 100 microliter 0,4 M Butylated Hydfoxytoiuena in Methanol, 
5 » 8.8 mS Methanol 

* 800 mfcfdltsfdesaitecS water 

The ruction mixture (200 mlcfoOter) Is Inoifoated <8) for 60 minutes at 2S»G and 
OD560 is detemiined. Reaction runs in 96»wolj nralcrotlterplate format and lipass-ma« is 
quantifyied upon determination of OD660 in triplicate, and upon substraclfon of simiiar bia?ik 
10 experiments wfthout lipase In incubate A. In blank escpedn^rvt the ^mp\e Is added in inouba. 
lion B where pH < 2 and the HpolySc enzyme acSvlty Is nonmaily insignificant 

exampls 1: Isolation of flour lipids WODO. 0006, APE and ALPE 

Wheal fiour (1 kg) was extracted twice with MeOH {1.5 U stimng for 30 min). The ex- 
tracts worn concentrated and the residue m-dissolved In hexane (1 I) and concerrtfBted. Yield 

15 of lipid extract: B3 The lipid extract was applied to a column packed with siiica gel C120 g\ 
which was pmoor>dltloned with 1 L of hexaneffi-propanoi/butanoimaO (60:30:7:3), Neutral lip- 
ids and camtenoids were amoved by oluation with hexaoa (800 ml) and then EtOAc (12 U. 
Gaiactolipids were removed by elating witii with toluene/acetone 800 mt. MGDG) and 
acetone (9 i-. DGDG), FInaiiy, phosphoilpids (-1,1 g) could be sluated with UbOH (1 L). The 

20 individual phospholipids could be isolated by flash chromatogmphy (CHCi:,'MeQH/H,0: 
65:26:4) to give pur© tactions of APE and ALFE. Tlie structurss were verified by NK/IR and 
MS a 



eat flour 

Wheat flour (1.S kg) was stirred in a teai<ef with i^^eOhi (2.25 us;fio i< fYHvcnanical 
stirrer (350 rpm). After 20 mln the thick suspension was tittered on a G1 TsUer (27x22 cni). The 
wetted fiour was re-suspended and snn^d with an additional amount of MeOH (2 L) and al- 
tered again. The pooled mOH phases were concenteted on e rolaiy evaporaior and me resi-^ 

m due was dissolved In hexane (1 t). Filtration and concentration lo dryness iefl 22.6 g of iipid 
extract (this yieid may vary), This extract contelnsd both polar and non- rK.5i3r lipids, 

A silica gel column was packed using 270 g of Merck silica ge! 50 (270 g) and sn elii- 
ent orhexane/2-pmt>an0!/1»butanol%ater {600:300:70:30). The extractsd uoids was ii^en dis- 
solved in a smail volume of the eiuent and applied to the colufYin. Tiie coiurnn xvas mmo with 

35 first hoxane (1400 ml), next ethyi acetate (2100 ml) and flnaiiy iV'SeOH (2800 mil The MeOH 
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fracuon v.as coruvemrated (carefu!, may sputter) to give 4.9 g of polar lipid extract. Storage: 
irewKer, over nitrogen if possible. 

Example 3: Freparation of S-O-UnofeoyM^S^I-O-butyi glycerol 

The alcohol glycerol was prapaned as described sn Ciuffreda, P.; 

Loseta, A < Man-^occhi. A.; Santanteifo. ChBm, Pftya. Op.; 111, 105-110 (2001), essenlfeiiy 

The alcohoi (16 g, S-O mmol) and triethylamine (1.3 mt, 9.S mmoS, 1.2 eq.) are dis- 
solved In dry CH.Cb (25 ml) and iinoleoyl cNoHde (3J ml, 9,S mmol) and DMAP (0.10 g, 0.80 
mmo!) Is added at 0»C under nitrogen. After 30 min the solution Is allowed to reach room tem- 
perature and then stirred overnight {nitrogen). The mixturB Is fSltersd and washed with water, 
diluted NsHCOa (aq) arsd >fifater befora being dried (m^SO^) and concentrated 

Yield of omde oily product was 3.3 g. The product w^s purified by flash chnomatogra- 
phy (EtOAc/heptane 1:1S) to give 1.4 g (50%) of the title compound as an oily product. 

HMR (CDCIs): 5,3S ppm (m, C«CH), 4.24 ppm (dd, 1H, H-3a), 4.10 ppm (dd, IN, 
H-3bX 3,61 ppm (m, 1H. 3.55 ppm (t, 2H, CH,0), 3.45 ppm (m, 4H. 2.78 pprT> (t. 

«CHCHsCH«), 2.30 ppm (t 2H. CH^COO), 2.02 pprn (m, CHsCH^), 1.64 ppm (p, 2H. 
CHgCH^COO), 1,54 ppm (p. 4H, C&CH,0). 1.30 ppm (m, 4H, CH,), 1,31 ppm (rn, CH.), -0.90 
ppm(3xtmeHs). 



The foitaing substrates were prapan^d, and mm lipolytic enzymes we^e tested 




iumm 

* f>hosphollpy::leclthsn 

« Sterol ester: €boleetem! ilnoleate 

« WaK ester: Arschldyl linoleate 

« 2.po0ite of glyeerides: 1,3-dll»3rtyi-2-llnoleyl gljfPero! 

* «3lyoende.&: Tillihoiein 

« ynoleiG acid Isopmpyl ester 

« Unoleic acid Syrsngaldaxine (4-Hydroxy-3,S«dlmethoxyt>enKaldehyde azine) diester 

(poor solubsiity) 
« Llnolefe sold Phenyl ester 

* Soy baan oil (with a conter^t of MoMc add, mainly In the 2-posiOof^) 

* Substrates for testing posltlonai spedfidt>' of lipases: 1 >Dlbutyi-2^iinoieoyl-Glyoeroi; 

2,3-Oihutyl-1~Unol8dyl-Glycerol 
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Flv« variants of a s^arent ilpolytio ensiyme wem pmpared by s 
and were tested !r> lipid hydrdyste fer 30 minutes at 25X with ^GOG or APE s 
1 .5 mM using lipoiytio enzyme A2S0 « 0,04. For comparison, lipid hydrolysis wa« 
1 5 a plate assay with M>BMPE. Results ar^ givan as 0 or on a scaie from * {very 
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show that tlw Bcm towa^<^s AF£ by the mathocS of the invention wm- 



lates with the activity by the piate assay. 
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1 , A rnethod for detecting Wpo^c enzyme or amldase activity in a sample. OTmprisins 

B) incubating ihB sample wim a substrate having om or two poiyunsaturstsd im acyi 
S groups linked ^rom^ amide or osier bond(s) to allow hydrolysis of tlie amide or ester 

b) simuitaneousiy or $ubseq«en% ir^cuballng the sample with a iipoxygsnase to ailow 
formation of a hydroporoxide of tiio polyunsaturated add. and 

c) dstecflng the formatior? of the hyaroperoxlde. 

10 2. The method of the precadmg claim wherois^ ihe polyunsaiufated rat^y acyi group is 
llholeoy! (18:2). 

3. The method of claim 1 or 2 wherein the substrate is a potar {ipid, 

4. The niethod of ciai'ti 3 therein the sui;)Strat8 is a gaiactoliptd. particutariy digsiactosyl 
digiyceride (DGDG) or monocjaiactosyi digiyceiicie (MODG). 

I S S. The met^iod of daim 3 wherein the substmte is a phospholipid, particularly lesithia, L~ 
a^phosphatidytehoilne; dHinoieoyl^phosphatldyichQHne. 

6. The method of ciaim 1 or 2 wherein the subsfeate is a sterol ester, parScuiariy choi^s- 

7. The method of dalm 1 or 2 whorein the substrate Is a wax ester, particularly arachldyl 



8. The method of claim 1 or 2 ¥.1ierein the substrate Is a monosster, pariicuiariy 1,3- 
dlb«lyi-2-!inoteyt giyceroi, 2,3-dSbuty|.1-linoleoyi-giyoeroi or lir^oielc acid isopropyl ester, 

9- The method of claim 1 or 2 wherein the substrate Is an aryl ester, parlicuiariy linoleic 
acid phenyl ester, 

25 10, Ths melt^Qd of claim 1 or 2 wherein ihB substrate Is a mono- or diamtde, pari^c-.slafly 
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n /-.n wt'^^d o oe-^ecfing ispolvtic enzyme or amkiase act(V%' a tc&t e^ampie, comosis- 
sng the sequersisa! steps ot 

a) incubatmg the sampte with a lipoxygenase ^nd a substrate havsng one or more 
Dolyunsaturated fatty acyi groups linked through amids o? ester bonds, to siioxv fcmia- 

S tion of a hydropemxidB of the pofyumsltir^tec! acy, 

b) incjbstln§ With a ferrous sa!t and xyienoi orange to allow coior generafeon sni 

c) detecting cx?lor genemtoi 
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r 1 ^ "c :<-<)\ F' '.-p-v I ; .w" .; Irse by 
Itg^-vmc'V-'-c ' t'- Off! soyDearss" 
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vol :?54. i. I Jun^ 1998 (B9S"O6-0i). 

the sntirs docufnent, particularly page 1$ 
■ page ao, left-hand column &m discussion 

Y FT AL: "RF.ACTIGS^ OF 

MAS^IA: TH£ ROLt OF r-rROKIDASC AfC> 
lECI fHU.' THOLES -TROL AC.YLTs<AN5F£r<ASl"" 
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fsEy Yam, OS, us, 
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pages 24-30, KP000982S74 
im-. 0003-9861 
sage 25 - page 26 
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August 19/8 ■ IS;78-(}S~3I) 
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Inver^tloJis In tJris international application, as foUows; 

1, elate: l-"!! {all esspletely) 

method for detecting lipolytic enzyme activity in a %mp]B 

2. Sla1si$: i~n (311 part 1 ally) 

mtiiQd for detect int pisiase M|;lVli:jf' in a saisp-le 
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